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-: IBTRODUCTIOU :• 

m telephone work oahle plane are neoessary to 
Inlloate for any glyen area or neighborhood the looatlone 
anl else of suoh oahlee anl terminals together with o^er 
neoeaeary equlpnent and oonstruetlon as are required to 
provide faollltles throughout this area or neighborhood 
for a definite length of tine, in a most eoonomioal and 
effioient manner « 

When drawing up these oable plans many oondi- 
tions must be taken into consideration^ If the plans are 
to be drawn for an entirely new plant » a fundamental plan 
or deT^opment study should first be made whioh shows the 
oonduit feeds and the looation of the oentral cf fioe« 
There should likewise be a oommeroial study available whioh 
shows the growth estimated for the period to be covered by 
the plans « This period generally covers from three to 
five years « This study should preferably show the sta- 
tions and class of service of the expected business for the 
various periods for which facilities are to be provided • 
m this connection all rate changes or anticipated rate 
changes should be given careful consideration* 

If the plaht is already in existence equally as 
great care shoiad be exercised in making a cable study* 
The fact that a large amount of existing plant can probably 
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be eoonomloally used shoull be given due oonsideratlon* 
All exlatlng plant that la in good condition » and for whloh 
no reason exista for removing, should be used* The use 
of existing plant which does not conform to approved con- 
struction method » or which may cause a change from the 
theoretically best plan of distribution is important* A 
comparison of the present worth of the annual costs will 
determine if the existing plant can be economically re- 
tained* There may, however, be factors of more import- 
ance than economy • which will make it advisable to either 
establish new routes or retain existing routes » 

It is, evident, therefbre, that the proper and 
economical planning of facilities is dependent upon the 
kind and number of the existing circuits and upon the esti- 
mates of future growth* 

When considering facilities into new territory 
one might rightfully ask himself such isqportant questions 
as the foil owing « 

In the slow growing outer portions of the larger 
exchanges, commonly known as "Thin Territory and in all 
portions of tha smaller and farm line exchanges where the 
estimated growth is such that the number of circuits at 
the ultimate period (ten or fifteen years hence) will not 
exceed fifteen, is it more economical to provide open wire 
or cable? 
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On tha more thickly built up areao of the larger 
exohangea, nhere the eatiioated growth for the ultinate 
period will not require cable » what kind of wire should be 
used? 

Where the growth estimate indicates that cable 
should be ultiifiately erected, but where the estiioated 
rate of growth is slow, up to how many circuits is it 
economical to postpone the erection of cable by the use of 
twisted pair distributing wire? 

If the expected rate of growth is rapid, will it 
be more economical to erect cable at once and dismantle 
the existing open wire plant? 

If the rate of growth expected is less than men- 
tioned in preTious paragraph, but is greater than that out- 
lined in the definition of ^Ihin Territory, •• how long will 
it generally be economical to postpone the erection of 
cable? 

When is it economical under certain conditions 
to erect cable and at which point in the growth of the 
plant should this cable be dismantled and replaced by under- 
ground construction? 

Therefore, it is evident that in order to deter- 
mine the sise of cable which will aerve a given area in a 
most economical manner it is absolutely necessary that an 
accurate estimate of the rate of growth be furnished* The 
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funlamdntal plan ulll show the ultimata number of lines 
for any giTen area, but theee figures are of no use in 
figuring eable aisea to provide faoilitiea, exoept in 
suoh oaaea where a oable is designed to oare for the ulti- 
mte« Por this reason a oommeroial estimate ooTering a 
period of about five years is neoessary in order to proper- 
ly engineer a oable plan« She period of five years em- 
braoes the eoonomioal periods of all aerial and under- 
ground oables, for xraotioal purposes* 

Sherefore, it is this study shoning the relation 
between the size of oable and growth, whioh determines what 
is known as the ^'eoonomioal period* of aerial and under- 
ground cables and it is this study with whioh the authors 
of this thesis are concerned. 
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A IBTIgRMTiaATIOir 0? ZEE SOOHOUIC PERIODS 
0? AKRTATi Am) UBDKROBOUICD TELEFHOIS 
QABLBS ET TBS FHBSMT 170RIH METHOD 0? 
OALCULIIFIOH 



m nany ex^glnearlzig problems, eepaolally those 
pertalnlx^ to telephone faoUltlea, it ie yery advantag* 
e*U8 to hare a oonparatlyely aliaple method by nhioh means 
ooinparisons may he made relative to the most eoonomioal 
type of plant to installs fhe method of oomparln^ annual 
charges is perhaps the best known. Che annual oharges as 
used in this thesis are used by all large telephone oom» 
panieSy and are the results of praotioal experienoe and 
knowledge « HowsTer^ in order to oompare annual charges 
occurring oyer different periods of time it is necessary 
to reduce these charges to their present worth* 

The present worth of an annual charge payable at 
some time is an amount which , if set aside now at compound 
interest will equal the annual charge at the same time* 

One dollar at compound interest at the rate of 
six per cent will at the end of X years amount to 1*06^« 
Therefore, if rj^p^^^ is set aside at the present time, it 
will at the Qnd of Z years equal $1.00* Hi other words, 
the present worth of $1.00 is the reciprocal of the amount 
of $1.00 at 6^ conrpound interest for the length of time con-> 
sldered* 

The present worth of an annual charge of $1*00 
for a period of X years is represented by the sum of the 
present worths of the charge for each year as shown below* 

$1>00 gl>00^ . 3lrOO« , ♦1*00. , . $1>00_ 

If the annual charges for the. period between the^^Eh^^y^ 
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and the Zth year, Inoluaive, will b# - 

$1.00 ^^ fl.OO„ V ll>00 , - 11.00 

whloh l8 equlTmleat to 

( ai.OO ^ >1.00^ ) ( $1.00 ^ il.OO ) 

In order to faollltato the work of oompxitatloii, 
a table of these Taluea has been prepared. (See fable I«) 

She queetlon whloh naturally arlaea in the Bind 
of any InTeator where oholoe Is to be made between Tarlona 
plans of oonatraotlon la ^Thloh Is the more eoononleal.* 
She probable answer woxad seem to be In favor of the oon- 
atruotlon with the smalleat first oash. Shls» howsTer, Is 
not always so, espeolally If the plans are eompared over a 
definite and rather long period of years^sa that the effeot 
and expense of the yarious o barges in the arrangement cCP the 
plant whloh are inoident to the yarious plans may be given 
due oonsideratlon. 

Suppose two different plans of oonstruetlon are 
under oonslderatlon# Assume that either plan aims to reaoh 
a eapaolty equivalent to a fifty pair oable at the end of 
Z years. It is plain that a fifty pair oable oould be 
ereoted in the first plaoe and oould be left up Z years. 
Or a twenty-five pair oable oould be ereoted for Ik years, 
at the end of whloh time another twenty-five pair oable 
oould be ereoted « Possibly other combinations oould 
be arranged* It any rate annual oharges would be in- 
ourred during the Z years on the investment, and these 
oharges would be distributed through the Z years in a vexy 
different manner in the various plans. m order to deter- 
mine whloh plan would be the most eoonomloal, the axmual^T^ 
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charges are reduoel to a common hasls of comparison by 

computing the present worth ot the annual charges falling 

Ixie in the various years. fiiat plan which shows the 

least present worth for the X years is the one preferred. 

She annual oharges incurred on the equipment 

and other looses and charges to he compute are as fol*- 

lows: 

I • Interest 
T* Saxes 
■ - Mstintenance 
S- Depreoiation 

Xnsurance 

Administration , 

Transfer Lasses 

Labor Costs • 

Of the aboTe items insurance and administration have been 
neglected 9 because they are of such slight consequence 
that they would not naturally affect the results of the 
thesis. 

Interest : 

fhe common engineering practice is to figure 
the rate of interest at &%. Shis rate of interest will 
be adopted in the computation of this thesis. 

Bftxes: 

Saxes as a general average are taken as I.55S of 
the original value of the plant. Xn some places, special 
taxes are levied by municipal legislation. Such taxes 
are usually levied on the poles » wire, or underground con-* 
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4ult. 5hl8 tax usually oonslste in the right to caoupor 
oartain portions of tha telaphona oonpany'^s plant. 
Maintenanoa ; 

Shis it am involves the expense of keeping the 
existing plant in good working oondition. It also eoTers 
the expense of suoh ohangas and rearrangements as are neo- 
essary from time to time in order that the plant may serre 
its proper fonotions* ibintenanoe is divided into two 
parte, repairs and ohanges. 

fhe expense of keeping the plant in good working 
oondition is ohargeable to repairs. Shis aooount Aoew 
not inolude the cost of replaoement of plant due to in« 
adequaoy, ohsolesoenoe, deoay, or gradual deterioration, 
lasting for and clearing trouble, pulling alaok, trimming 
trees, straightening poles, eto.,.are common examplea of 
repairs. 

Repairs also inolude the replaoement of short 
lived parts, suoh as dry batteries, fuses, switohboard 
laB^a, eto. Sxtraordinary repairs should inolude suoh ex- 
pense as is neoessary to restore a plant to its normal oon- 
dition, after a severe damage by fire, storm, flood, or 
any other unusually severe oause. Beplaoemsnts in suoh 
oasaa are divided into two'olasses, extraordinary repairs 
and raoonstruotion. She part oharged to repalra is equal 
to the replaoement value of the plant less the depreoiation. 
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thtt talanoe of the •xpanse is eharged to reoonatruotion. 
Depreelatlon ; 

m order that the oapltal inT«8tiMht of • oom- 
pany shall almiys rapreaant tha phyaloal Talna of the 
plant, a fasA mast ha aat aalla from year to yaar to oara 
for tha aapraolatlon of tha plant. Of tha aotoal phyal- 
aal fond is not nalntainad, soaa provision for dapraola- 
tion oast ha BBda in the distrihntion of profits* Vhis 
depreoiation fond or amount aat aside from the plant earn- 
i9|(8 is of sueh a Taltia that whan it is added to tha 
aotoal Talue of the plant, the sob of the two will always 
equal the capital inrasted* 

Depreaiation is made up from the following 
oausea : 

1* A gradual deterioration due to old age, and 
normal wear and tear, all of whioh aausa replaoement of 
the plant* 

2. Obsolesaenoe. This ia tha result of a 
plant haooming obsolete due to inqproTementa in oonatruotlon 
and maohinery, requiring that the plant whioh la not worn 
out to he replaoad with newer and more up-to>date maohin- 
ery and aquipnent. 

3* madaquaoy* This is usually oausad by 
growth, whioh results in portions of the plant haooming 
too small and requiring replacement by a plant of larger 
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oapaeity* 

4. Biniolpal or other pabllo IntproTenents. 
BiiB Is usoally oansel Dy legislation or paMie request, 
vhloh required that existing plant be replaeed by new 
plant to oonfom to olty orllnanoes, eto. 

Depreolatlon oalonlateA on a sinking fanA basis 
with onanlatlye Interest on the sinking fund is aost gen- 
erally used in engineering praotlee, espeoially in publio 
utility work, and it is the kind adopted in this work. 
She STerage depreolatlon per ysar is found by dlYlding the 
original eest of plant, plus the oost of remoTal, less the 
salTage or Junk value by the total aTerage years of life 
of the plant. 

An amount of money is set aside annually at eom- 
pound Interest to equal the total depreolatlon at the end 
of the natural life of the plant. 
iranefer Loss ; 

Va.^ transfer loss is ineurred when the oable has 
not been up its whole life* !Ehe losses which would be our- 
talled under this oharge would be ends out off; liability 
of damage while in storage; idle inyestment while oable is 
in storage; waste due to its often being plaoed in use 
again when It does not ezaotly fit; the possibility of 
extra oost of transporting it from the warehouse to a new 
looatlon as compared with shipping new oable dlreot; bends 
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•Hi soars in eabl^ whloh if It had not bean dlaturbaA in 
its flrat looatlon would not bava dayalopad tronbla, but 
vhlob aoiMtlBMB oausaa troub^a vban strong up again in 
another looation; aztra oost of putting up old oablo as 
ooaparad with naw, due to graatar ears of handling, aztra 
splioaa, ato* th% aboTa lossas amount to 1&]( of tba 
Y. 0. B* oost. 

Labor Costs ; 

0ia labor oosta nay be sub-diTidad into the 
oost of erecting and the oost of ramoving tba natarlal. 

m this theais the above annual oharges hare 
been ooiqputed for the oablas ahom on page 16. . m 
order to reduoa the oharges to a oommon baaia of oompari- 
son the presant worth of tha annual ohargea falling due 
in various years, up to ten yeara haye been oospatad. The 
result a of theae eomputations are shown by the eurres on 
Plates I, II, III and lY. 

It will be wall to take a eonorete ezaiqple and 
follow thru the oomputations whloh have been used in 
arriving at theae results. 

▲ssuse 1000* of 100 pr* 22 gauge aerial oable 
as an illustration. Prom Sable ZIY the "material* oost 
of 1000* of 100 pr. 22 gauge aerial oable in plaoe is 
f252.60. 
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|£16.S0 prlott of Basftr Oabl« (Set Skbl« n.) 

15«38 freight and Cartage • • II. ) 

3 .15 prloe of 600 #2 Bangers " * ii. 

11.92 Cost of 6000# Ifeaaeager Wire " " 17. 

£.59 Freight anA Cartage on Hssaenger * " 17. 

2.66 M&terlal for 2 Straight SjlleeB * " 71. 

1.8g • "1 IBltlpla • • • 71. 

1252.60 Total oost of Material fable * " XI. 



Cost of Labor to Sreet (See Sable TN») 

f 25.00 Labor & Boar A for stringing Cable 

and Bangera ** « II. 

6.06 SaperrlBlon for stringing Cable anA 

Bangers ' • • II. 

18.50 Labor and Board for stringing liossen- 

ger Wire " " 17. 

3.16 SaperrlBlon for stringing Messenger 

71re " " 17. 

8.00 Labor and Board on 2 Straight Spllees " 71. 

1.22 Supervision » » » «» " » 71. 

6.50 Labor and Board on 1 soltlple Splloe * ** 71. 

1.00 Suprrlslon » » n » » « jl. 

6.75 Labor, Board and Saperrlslon on 8 
terminals at (^2 .25 per Terminal 



t 76.19 Total oost of Labor to Ereet ** " ZI. 
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cost of BenoTlog OabI« $36 .SS (See 9Al)le ZI7. ) 

fhft annuftl oharg*B on the ahOTo oapital InTOBtment: 

mtersBt 6^ 

Sazas 1.6jb 

Itointenanoo S.0> 

Doproolatlon ^•1% 

TOMLL 14 .6% 

$26e»60 cost of Material (See fable ZI.) 

10.06 Depreolatlon (4.1^) ( " ** Zll-t) 

Bemoval oharges oonsiet of the oost to remoTe 

oahle, 15^ extra lepareoiatlon on material, extra splicing 

oharges » and the remoTal of messenger strand. 



$ 36.25 Oost of Hemoving Oahle (See Table III.) 

also ** ZI. 
37.95 Transfer Charge (15^ on material) 

7.95 Cost to splioe thm Terminals 

(ft8.65 per terminal) . 
10.93 Cost of Dismantling 6600# Jesaenger Wire.f Table V.) 

2.07 Labor oharge on thru Terminals 
(.69 per terminal) 

9 95.13 BemoTal Charges (See Column 4 on Table Zll-b ) 

TOSiL Investment Equals - 

$252.60 *■ $76.19 • $328.79 (Column 3 on Table ZI.) 

$328.79 Z (.06 f .015 4> .03 » $33.20 I.T.U. 

(See Table Zll-b) 
$328.79 Z (.06 ^ .015 •► .03 -^ 041) « $48.00 I.T.HJ). 

(Sea Table Zll-b) 
Labor to Breot $76.19 " " ZI. 
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ASflxuM a p«rlod of eight years. from labia I 
the present worth of an annual oharge of fl.OO is f6.£0, 
and the present worth of |1»00 is $^63. (lahle I.) 

#48 ,00 Z 6 .SO « $£98*40, the present worth of the total 
annxwl oharges on the oahle. (IDahle Zll-b) She present 
worth of the total annual oharges on the oable plus the 
remoTal oharge is oonputed as follows: 
f 10.85 Depreciation (Sahle Zll-h) 

|35,B0 I. !• M. ( " IJI-h) 

from Table I, .101 is equal to the annuity paid at the end 
of e^oh year required to amount to #1*00 at the end of 
Bight years. 

$76*19 Z.lOl • $7*69 rapresents the annuity oharge 
on the labor of ereoting the oable. 

*63 is the present worth of $1.00 due at the end of 
eight years. 

$95*10 Z *63 s $59*93. Present worth of $95*13 at 
the end of eight years. 

$6*20 (10*35 •»> 33*20) 4 7*69) ■(- $59.93 » $379*00. (See 
Sabla Zll-b) Present worth of the total annual oharges 
on the oable plus the renoTal oharges. 

In malting the oonputations for the underground 
sables » the annual oharges were not figured the same as in 
the oase otf the aerial oables. 
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Annxial oharges on xmdorgrotmd oabls. 

Depreolatlon S^ 

Uftlntenano* 1^ 

Int9r*»t 6^ 

««•« l>5jS 

TOnL 11. 89^ 

Likowlsft the labor to remore tmlergrovnl oatl« la llffar- 

«at due to the faot that aooa of tho Itanui are not oon> 

Bldared In oonnootiona with nadargroimd oahlas. 

labor to remoTo nndergrotmd oahlaa oonslst of - 

Coat of ramoTlng oahla, 

Bktra dapreolatlon on natarlal. 

Caloulationa similar to those preTlonaly des- 
orlhed were mde for all oahles tabiaated on Fage 16. She 
results are shown on Tables ZI to Zll-f • 

From these data the ourres on Plates I, II » III, 
and lY were oonstruotad* 
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26 
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100 




100 




100 " 


160 " 


160 




160 
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200 • 


200 




200 




200 " 


800 " 
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SOO " 




400 




400 








600 


n 


600 
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-: COHCLUSIOH :- 

With the reanlte of the preTlous oaloulations 
as shown on Plates I, II « III and iy« we are now able to 
answer to some degree of satisfaotlon and aoouraoy the 
prliae question asked in the introduoing discussion and to 
determine wherein the applloatlon of these results Is of 
soae praotioal value to the engineer in the planning of 
oahles* 

AS a general rule and guide in selecting the 
proper size of cable to erect » it is economical under nor- 
mal conditions to use the sises of cahlea indicated in 
table five« which has been constructed from the curves on 
Plates 1. II. III. and 17. It will be noticed that this 
table is subject to modification in that it is considered 
good engineering practice to design what we know as die- 
tiMbuting eables for the ultimate period, or fifteen years. 

Aerial Oable 

Minimum periods for which oable should furnish faci- 
lities. 



£2 Gauge 




25 TT, 


7 years 


60 " 


65 " 


75 »» 


9 •• 


100 " 


8 • 


150 - 


7 " 


200 


6.5 « 


300 


8 » 


400 


5.5 •» 


600 





19 Oauga 



7.6 years 
8.6 •» 
7.6 " 
8.0 " 
8.5 " 
8.0 * 
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UhAftrgrouna Cable 



SS Gauge 


lb in lr«noh 


19 Oaoge 




100 Pr» 


4.5 Years 


6.5 1 


:ea: 


150 •• 


d.6 " 


8.0 


•t 


200 


7.0 " 


5.0 


M 


300 


8.0 " 






400 


6.0 " 







More than one four htmArel pair oable along a 
new lead should usually he plaoed underground and oon> 
duit should he extended to meet this requireqient , haoause 
it is maoh more eoonomioal. HoseTer, if oonduit oan he 
postponed for a period of two or more years hy plaoing 
oahle smaller than four hundred pair, it usually is eoon- 
omioal to do so. 

Thft gauge of the wire should he #22 BA8 ezoept 
when the resistance of this sise would ezoeed the limit- 
ing resistanoe of 350 ohms for auhsorihers* lines and 
large molti-offioe distriots, or 500 ohms In single offloe 
distriots* In moltl-offioe distriots oonsisting of a 
large offioe and few small hranoh offioes, the 500 ohm 
limit nay adrantageously he retained* ^e resistanoe of 
#22 gauge wire in oahle is approximately 180 ohms per 
mile and the resistanoe in #19 gauge is approximately 90 
ohms per mile. Where suhsorihers' loops exoeed the limit- 
ing resistanoe even when plaoed in holly in #19 gauge 
speoial methods of improving transmission are assured 
rather than the provision of larger gauge wires. 

Ihe #19 gauge wire usually should he plaoed in 
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that portion of the sabsorlhere* Una furtheraat from the 
eflioe» and no more of this size than neoessary to reduoe 
the reslatanoe to the proper figure Bhoull he used. ]fo« 
19 gauge wires ocm also he jdaeed other than ah ore stated 
and in faot should he plaoed in some other location or 
for som reason equally as important. She shorter hlook 
distributing oahles« howsTer^ should he #22 gauge* Where 
there 6re hut few lines requiring #19 gauge oonduotors 
it is hotter to use two pairs of #22 gauge wires in multi- 
ple rather than erecting a large gauge cahle« 

It must he home in mind that the ahove advice 
has he en given only from the knowledge obtained from the 
results of this thesis* Certain conditions may arise in 
cable planning which may necessitate changes in the data 
which we have collected* Iherefore, the curves could not 
be adhered to as absolutely accurate* 

In conclusion 9 then, the authors* desire to 
state that under normal conditions or conditions closely 
approximating those outlined in this thesis » the prractical 
engineer will find the ourves on Plate I, II, III, and IV 
of ready assistance in making a rapid choice relative to 
the most economical type of plant to install* 
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The follonlng table shcncs the size of messenger 
wire used for the different pairs of aerial oables* 
Splicing table is used in figuring oost to ereot only* 



#22 gauge Aerial » 
86 Pr.) 



50 

76 

100 

150 
200 

300 

400 

eoo 



I If 



) 



** ) 6000# Strand messenger Wire 

- ) 

• ) 

« ) 10000# -WW 

" ) 

• ) 

•» ) 16000" •. » » 
#19 Gauge Aerial 

25 Pr.) 

50 * ) 6000# Strand Messenger Vira 

75 • ) 

100 • ) 10000# • » » 

150 " ) 

200 " ) 

300 •* ) 16000# w « » 



Splioing 

l6oo rtT lengths 



25 Prs. 

60 " 

75 " 

100 " 

150 " 

200 " 

300 " 

400 " 

600 •• 



2 Straight Splioes - 1 Multiple and 3 Terminals 
(both aerial and underground." 



1 Straight - 1 multiple and 3 Terminals. 
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TASLR I. 



m the following tablo Interest Is figured at 

potmiea anniially* 



and Is oe»- 









Present 




Annuity pall 








worth of 


Amount of 


at end of eaoh 








annuity of 


annuity of 


year required 




Conpound 


Present worth 


$1. paid 


$1. paid 


to amount to 




interest 


of $1. dae at 


at end of 


at end of 


$1. in dif- 


Tears 


on $1.00 


end of Periods 


eaoh year 


eaoh year 


ferent periods. 


1 


$1.06 


.948 


1 .948 


$1.00 


$100.00 


8 


I.IS 


.890 


1.88 


2.06 


48.54 


8 


1.19 


.840 


2.67 


3.18 


31.41 


4 


1.26 


.792 


3.47 


4.87 


22.86 


5 


1*34 


.747 


4.22 


6.64 


17.74 


6 


1.42 


.705 


4.92 


6.98 


14.34 


7 


1.50 


•665 


5.58 


8.39 


11.91 


8 


1.69 


.627 


6.22 


9.90 


10.10 


9 


1.69 


.592 


6.80 


11.49 


8.70 


10 


1.79 


.658 


7.86 


18.18 


7.59 


11 


1.90 


.627 


7.88 


14.97 


6.68 


12 


2.01 


.497 


8.38 


16.87 


5.93 


13 


2.13 


.469 


8.35 


18.88 


5.30 


14 


2.26 


.442 


9.30 


21.01 


4.70 


15 


2.40 


.417 


9.72 


23.28 


4.30 


16 


2.54 


.394 


10.10 


26.67 


3.90 


17 


2.69 


.371 


10.48 


28.21 


3.54 


18 


2.86 


.350 


10.83 


30.91 


3.24 


19 


8.03 


.331 


11.16 


33.76 


2.96 


SO 


3.21 


.312 


11.47 


36.79 


2.72 


21 


3.40 


.294 


11.77 


39.99 


2.50 


22 


3.64 


.277 


12.05 


43.39 


2.27 


28 


3.82 


.263 


12.28 


47.00 


2.13 


24 


4.05 


.247 


12.55 


50.82 


1.97 


25 


4.29 


.233 


12.80 


1 54.86 


1.82 
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TABLE III 



Cost of Si8anBJtliz)ga9rTlo«abl« Oable 
per 1000* . 

Inoludlng oost of taking aown, testing^ az^A plaolnfr on reals 
for fntnre we. and parting to at ore rooa> 



] 


^tor and Board 




Caking iovn 




' 




OeAe Sisa 


8$ Beellng up 


Testing 


SaperrlBlon 


Total 


fSSS.iA. 










A" 10 pr. 


11.26 


4.06 


2.91 


22.32 


A- 16 • 


12.76 


4.10 


3.41 


24.09 


A- 2B " 


16.00 


4.16 


3.60 


26.80 


A- 80 • 


16.12 


4.18 


3.67 


26.16 


A- 60 •• 


18.76 


4.28 


4.10 


31.41 


A- 60 •" 


19.82 


4.38 


4.27 


32.76 


A- 76 » 


21.00 


4.40 


4.47 


34.27 


A-lOO • 


22.60 


4.60 


4.73 


36.28 


A-IBO * 


23.26 


4.60 


4.87 


87.82 


A-160 • 


24.82 


4.76 


6.07 


88.89 


A-HOO " 


26.26 


6.00 


6.44 


41.69 


A-800 " 


80.00 


6.60 


6.16 


47.16 


A-400 • 


33.76 


6.00 


6.86 


62.61 


#19 B.&S. 










8- 10 Pr» 


15.00 


4.10 


3.48 


26.68 


0- 16 »• 


16.12 


4.16 


8.66 


28.08 


0. 86 • 


18.76 


4.26 


4.09 


31.34 


C« 80 • 


19.60 


4.30 


4.22 


32.32 


C- 60 " 


22.60 


4.60 


4.73 


36.28 


0- 60 " 


23.26 


4.60 


4.87 


87.32 


C- 76 " 


24.32 


4.76 


6.07 


38.89 


0-100 • 


26.26 


6.00 


6.44 


41.69 


C-120 » 


27.76 


6.20 


6.72 


43.89 


C-160 •• 


30.00 


6.60 


6.16 


47.16 


C-BOO * 


38.76 


6.00 


6.86 


62.61 



HOTE : 

.Mating oonaiata In teatlnp for defeotlYe oonduotora only, 
and marking the numbar of suoh oonduotora on the rael* 
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TABIE IV. 



Cost of Uaasongttr Wire 

Strang in Sjcohangos 

per 1000 » 



6000# Messenger 
Iterlal 

1000* Messenger 

10 Suspension Clamps 

10 fhru Bolts 

t -3 Bolt damps 

1 Thimble 

2 Strain Plates 



10.38 
.67 
.68 
.22 
.021 
.10 ' 

Total.... nrw 



10,000# Messenger 
Iterlal 

1000* Messenger 20.88 

10 Suspension damps .57 

10 Thru Bolts .68 

4 3 Bolt damps .44 

1 Thlahle .02 

2 Strain Plates .10 

Total . • . .22.69 



freight and Oartag^e 



frt. 270# at .22 .59 

Ctg. at .0085 per ft. 2.00 

Total.,.. 2.59 



freight and Cartage 

frt. 340# at .22 .75 

Ctg. at .0025 per ft. 2.60 

Total.... 3.25 



talpor and Board 

Stringing Messenger 16.50 
Dead ending 1.00 

Spllolag 1.00 

Total. ...18 .00 



lahor and Board 

Stringing Messenger 17.50 

Dead ending 1.25 

Spllelzig 1.26 

Total.... 20. 00 



SuperrlsloA 



3.16 Superrlslon 



Total Looal Dlst. 24.25 
Total Cost. . . 36.17 



3.49 



Total looal Dlst. 26.74 
Total cost... 49. 43 



16,00(^ Messenger 



Ifc ferial 



1000* Messenger 30.51 

10 Suspension damps .57 

10 Thru Bolts .68 

5-3 Bolt damps .55 

1 Thimble .02 

2 Strain Bolts .10 

Total . . . .32.43 

freight and Cartage 

frt. 470# at .22 1.08 

Ctg. at .0025 per ft. 3.00 

Total . . . ..4.09 



Labor and Bftard 

Stringing Messenger 
Dead Bndlng 
Spllolng 

Total* 



18.25 
1.50 
1.60 



Supervision 
Total Looal Dlst. 



3.79 
29.07 
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TABIB VI. 



Cost of Straight and Uultlple Splioes 
on Uos. 19 and 22 Oauge Paper msulated Oable. 



SpllOftA SlStt 01 

in ' Hood 


to.of- 






1 




JrXX* 


Uh. 






fcpwp 


Wiping 


Para> 


bcLso. 


Total 


ft 


ft 


Saper> 




B.& S. 1 


SleoTOi 


S1T0. 


Sol&oz 


ffin. 


btot'i 


Itit'l 


•tff. 


Brd^ 


-vision 


Total 


«i 


. 1x16 


SO 


2 


1-1/2 


.08 


.61 


.08 


1^80 


• 20 




lO'^t. 


2^14 


15 » » 


1x16 


40 


z, 


1-1/2 


.08 


.62 


.05 


1^46 


.22 


2^52 


85 • " 


1-1/2x16 


60 


2-1/2 


2 


.06 


.84 


.04 


1^76 


.27 


2^90 


50 • • 


1-1/2x16 


70 


2-1/2 


2 


.08 


.84 


.04 


1^90 


•29 


5^07 


60 * • 


2x16 


110 


3 


2 


ai 


.96 


.05 


2^60 


•58 


5^61 


60 " • 


,2x16 


156 


5 


2, 


.11 


•97 


.06 


2^80 


•45 


4^26 


75 " " 


^-1/2x16 


176 


5 


2-1/2 


.11 


1^20 


.06 


5.26 


•60 


6.00 


100 " • 


2-l/2aa6 


225 


5 


5 


.11 


1.22 


.06 


4.00 


• 61 


6.89 


IBO * » 


2>l/2xl6 


265 


5 


5^ 


.11 


1.22 


.06 


4.60 


.70 


6.58 


160 • • 


2-1/2x16 


560 


5 


S-l/2 


.14 


1.29 


.06 


6.60 


.85 


7.68 


200 * " 


5x18 


460 


6^ 


4 


.14 


1.70 


.07 


7.00 


1.06 


10.85 


200 • • 


3.1/2X18 


700 


6-1/2 


6 


.16 


2.12 


.08 


10.00 


1.51 


15.71 


400 * " 


5-1/2x22 


900 


7 


6 


.16 


2.55 


.09 


15.00 


1.96 


17.40 


600 * " 


4x24 


1400 


9 


6 


.21 


5.10 


.11 


19.00 


2.87 


25.08 


i^Sut. 


1x16 


50 


2 


1-1/2 


.06 


.61 


.05 


2.46 


•59 


5.48 


15 » • 


1-1/2x16 


40 


z, 


1-1/2 


.08 


.71 


.05 


2.68 


•41 


8.85 


25 » • 


L-l/2ia6 


60 


2-1/2 


2 


.10 


•86 


•04 


5.15 


.48 


4.51 


50 • " 


^ 2x16 


70 


5 


2 


.10 1 


.95 


.06 


5.55 


• 61 


4.86 


60 • • 


2-1/2x16 


110 


5 


2 


.11 


1.15 


.05 


4^25 


• 64 


6.07 


60 " " 


2-1/2x16 


155 


5 


2 


.11 


1.14 


.06 


4^70 


• 72 


6.61 


76 " •• 


5x16 


175 


5 


2-1/2 


•15 


1.50 


.06 


6^58 


.82 


7.76 


100 • " 


6-1/21^6 


225 


6 


2-1/2 


.15 


1.75 


.07 


6.50 


1.00 


9.52 


120 ■ " 


3-1/2x16 


266 


6 


2-1/2 


.15 i 


1.75 


.07 


7.40 


1.12 


10.8A 


160 " * 


4x16 


560 


8 


5-1/2 


•18 


2.56 


•09 


9.50 


1.44 


15.58 


200 " • 


.4x18 


460 


8 


5-1/2 


•18 


2.55 


.09 


11.00 


1^66 


15.14 


500 • • 


4-1/2x22 


700 


9 


4 


.20 


2.98 


.10 


15.50 


2^54 


20.92 


400 » » 


4-1/2x22 


900 


11 


4-1/2 


.22 


5.50 


•12 


20.00 


5^02 


26^45 


600 • " 


5x24U 


1400 


IS 


5 


.25 


4.10 


•14 


29.00 


4^57 


57.81 
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I/IBLE YIII . 

cost of Dlsnantllng serTloaabla U. G. Oabls per 
1000* of Gable. 
Inoluding oost of pidling out oatle, testing, plaoing on reels 
for fnture usq and hauling to store room. 







Laoor & Board 
















fotal 






Siss 


Cartage 






Labor 






and 


to 


Heeling 




and 


Super- 


fotal 


i??^* 


Store Rm. 


up 


Testing 


Board 


Tlslon 


oost 


#222 
A- 10 


S.OO 


11.76 


2.75 


14.60 


2.47 


18.97 


A«16 


2.00 


11.76 


2.76 


14.60 


2.47 


18.97 


A- 25 


2.00 


11.76 


2.76 


14.50 


2.47 


18.97 


A- 80 


2.00 


11.76 


2.76 


14.60 


2.47 


18.97 


A- 50 


3.00 
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19.40 
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3.00 


15.90 


3.70 
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25.76 
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6.50 
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cStto 
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Testing oonsista In testing for defect- 
ive oonduotors only and working out oon- 
duotora on the real* 
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lABLB U. 



Cost of DiSMmtllne; sarYloMible U* 0. GaU.« per 
1000* of GaUo. 
Inola&isg oost of palling out.oable, oat ting into pisofts for ship- 
ping, boxing and oarting to storo rooa, together vith salTsge 
Talue as Jonk. 
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fitting 
ap and 
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A- 10 pr 
1- 16 * 
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A- 
A- 
A> 
A- 



25 
80 
60 
60 
76 



1-100 « 
A«120 » 
A-160 • 
A-200 » 
A-300 * 
A-400 •• 
A-600 " 

#19 B^ 

G- \Q " 
C- 16 • 
0- 25 • 
0- 30 • 
C- 60 " 
C- 60 " 
0- 76 " 
C-100 " 
0-120 " 
0-160 • 
0-.200 • 
C-300 ** 



647 
758 
963 
1069 
1866 
1490 
1760 
2262 
2480 
2610 
4106 
6140 
6328 
7982 



930 
1105 
1362 
1520 
2067 
2296 
2687 
3918 
4620 
4810 
6880 
7800 



32 .50 

37.90 

48.16 

62.96 

67.80 

74.60 

87.60 

112.60 

124.00 

140.60 

206.40 

267.00 

316.40 

399.10 



48.60 

56.26 

67 (.60 

76.00 

101.66 

114.76 

134.65 

196.90 

226.00 

240.50 

294.00 

390.00 



11.76 
11.75 
11.75 
11.76 
15.70 
15.70 
15.70 
16.70 
23.60 
23.60 
23.60 
29.40 
29.40 
29.40 



11.76 
11.75 
15.70 
16.70 
16.70 
18.70 
23.66 
23.56 
23.50 
29.40 
29.40 
29.40 



2.76 
2.76 
2.76 
«.76 
3.70 
3.70 
3.70 
3.70 
6.50 
6.60 
5.60 
6.90 
6.90 
6.90 



2.76 

2.76 
3.70 
3.70 
3.70 
3.70 
5.60 
6.50 
6.50 
6.90 
6.90 
6.90 



2.00 
2.00 
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3.00 
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3:00 
3.00 
4.00 
4.00 
4.00 
6.00 
6.00 
7.00 



2.00 
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3.00 
3.00 
3.00 
3.00 
4.00 
4.00 
4.00 
6.00 
6.00 
7.00 



2.47 
2.47 
2.47 
2.47 
3.36 
3.36 
3.36 
3.36 
4.95 
4.95 
4.95 
6.34 
6.34 
6.49 



2.47 
2.47 
3.36 
3.36 
3.86 
3.36 
4.96 
4.96 
4.95 
6.34 
6.34 
6.49 



18.97 
18.97 
18.97 
18.97 
25.76 
25.76 
26.76 
25.76 
37.961 
37.96 
37.96 
48.64 
48.64 
49.79 



18.97 
18.97 
26.76 
26.76 
26.76 
25.76 
37.95 
37.96 
37.96 
48.64 
48.64 
49.791 



13.53 

18.93 

29.18 

33.98 

42.04 

48.74 

61.74 

86.84 

86.05 

102.55 

167.45 

208.36 

867.76 

349.31 



27.53 

36.28 

41.84 

50.24 

75.89 

88.99 

96.70 

157.95 

188.05 

191.86 

246.36 

340.21 
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SiLBLE X. 



Ibe Cost of Bonding IT. 6. Cablrs In llan Holes. 





Materia] 






Labor & Board 














nao-lng 














Prt. 


Strip Ss 






Bond Con- 


Copper 






& 


wiping 


Super- 




neotlns 


Strip 


Solder 


Total 


otg. 


Paint 


vision 


Total 
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l-l/2»-.03 


2#- . .31 


.44 


.01 


.60 


.09 


.70 


3 " 


3»-.07 


3 - .46 


• 53 


.02 


.80 


.12 


• 94 


4 " 


4-l/2»..10 


4 • .62 


.72 


.02 


1.00 


.16 


1.17 


6 •• 


6»-.13 


6 - .77 


.90 


.03 


1.20 


.18 


1.41 


6 •• 


7-l/2«-*16 


6 > .92 


1.08 


.03 


1.40 


,21 


1.64 


7 • 


9 '-.20 


7 -1.08 


1.28 


.04 


1.60 


• 25 


1.89 


8 * 


L0-l/2»-.23 


8 -1.23 


1.43 


.04 


1.80 


.28 


2.12 


9 »• 


i2»-.26 
L3-l/2»-.29 


9 -1.39 


1.66 


.05 


2.00 


•31 


2.36 


10 " 


10-1.64 


1.83 


.06 


2.20 


.34 


2.59 


11 »•» 


15»-.33 
16-1/2' -,36 


11-1.70 


2.03 


.06 


2.40 


.37 


2.83 


12 » 


12-1.85 


2.21 


.06 


2.00 


• 40 


3.06 


18 • 


18*. .89 
l9-l/2'-.42 


13-2.01 


2.40 


.07 


2.80 


.43 


3.30 


14 • 


14-2.16 


2.66 


.07 


3;00 


.46 


3.53 


16 » 


21»-.45 
22-1/2 •-.48 


16-2.32 


2.77 


.06 


3.80 


.49 


3.77 


16 • 


16-2.47 


2.95 


.08 


3.40 


.52 


4.00 


17 " 


24»-.62 
26-l/2»-.55 


17-2.63 


3.15 


.09 


3.60 


.55 


4.24 


18 " 


18-2.78 


3.33 


.09 


3.80 


•68 


4.47 


19 •• 


27«-.5$ 


19-2.93 


3.51 


.10 


4.00 


.62 


4.72 


20 » 


28-1/2' -.61 


20-3.08 


3.69 


.10 


4.20 


• 65 


4.86 



The abOTa prloes for banding oables are baaed on oonneotlng 
the oables together with a oopper strip and joining this strip 
to eaoh oable by a wiped points 

fhe prloes are for oable band and with the nxunber of 
oables to be oonneoted together In any one man hole^ Banding 

three new oables^ or banding two new eables to two old oables (the 
latter haying been proTlously banded together) Is listed as TBand 
oonneotlng 3 oables^, eto# 
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: 22 Oaoge Aerial Catie 


19 Gauge Aerial Catle 
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Braot 


Total 


BemoTe 


Size 


Itoterlal 


Sreot 


Total 


BemoTe 


113.92 


60.40 


174.32 


26.80 


25 


154.27 


60.52 


214.79 


31.34 


156.33 


63.54 


219.87 


31.41 


50 


231.70 


70.04 


301.74 


36.23 


195.24 


66.76 


262.00 


34.27 


75 


313.84 


75.26 


389.10 


38.89 


252.60 


76.19 


328.79 


36.23 


100 


430.39 


78.98 


509.37 


41.69 


334.31 


78.80 


413.11 


38.89 


150 


554.93 


87.21 


642.14 


47.15 


453.47 


83.05 


536.52 


41.69 


200 


684.12 


91.24 


775.36 


52.61 


604.46 


99.52 


703.98 


47.14 


300 


843.08 


99.79 


942.67 


59.90 


744.34 
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853.01 


52.61 


400 
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58.11 


600 
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93.97 
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122.80 


26.80 
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150.54 


30.66 


181.22 


31.34 


141.09 


33.68 


174.77 


31.41 


50 


233.04 


36.27 


269.31 


36.23 


188.06 
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224.96 


34.27 
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316.76 
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357.69 
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42.42 


277.18 
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45.54 
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306.04 


50.83 


356.67 


38.89 
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536.17 


54.35 


590.52 


47.15 


432.25 


57.67 


489.92 


41.69 


200 


670.18 


61.08 


731.26 


52.61 


579.33 


71.74 


651.07 


47.15 


300 


967.98 


83.38 


1051.36 


67.31 


724.62 


85.49 


810.11 


52.61 


900 










1041.62 


119.70 


1161.32 


61.31 


600 
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